Paradoxical roles for lysyl oxidases in cancer--a prospect.
Lysyl oxidase (LOX) is an extracellular matrix (ECM) enzyme that catalyzes the cross-linking of collagens or elastin in the extracellular compartment, thereby regulating the tensile strength of tissues. However, recent reports have demonstrated novel roles for LOX, including the ability to regulate gene transcription, motility/migration, and cell adhesion. These diverse functions have led researchers to hypothesize that LOX may have multiple roles affecting both extra- and intracellular cell function(s). Particularly noteworthy is aberrant LOX expression and activity that have been observed in various cancerous tissues and neoplastic cell lines. Both down and upregulation of LOX in tumor tissues and cancer cell lines have been described, suggesting a dual role for LOX as a tumor suppressor, as well as a metastasis promoter gene--creating a conundrum within the LOX research field. Here, we review the body of evidence on LOX gene expression, regulation, and function(s) in various cancer cell types and tissues, as well as stromal-tumor cell interactions. Lastly, we will examine putative mechanisms in which LOX facilitates breast cancer invasion and metastasis. Taken together, the literature demonstrates the increasingly important role(s) that LOX may play in regulating tumor progression and the necessity to elucidate its myriad mechanisms of action in order to identify potentially novel therapeutics.